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PROBLEM TO BE SOLVED- To provide a liquid crystal display element with little deterioration of 
Sa ' quaS ^caused by Temperature variation by improving the temperature charaotenst.es of the 
dsSouaifc affected bv high hardness and low elasticity of post spacers or the like. 
SOLUTION "The dement comprises a pair of substrates 1. 2 equipped with transparent electrodes 5 6, 
f oaceS 3 arranged ^be^eenThe pair of substrates 1 , 2 to maintain the gap between them constant and 
ITouid crvl tallaver 4 enclosed between the substrates 1, 2. In this case, the spacers 3 are elastic, and 
tfeSSffl mad r e ,n e sSch a way that the sum of repulsion of the ^J^J^*^ 
of the liquid crystal layer 4 is always nearly 1 atm and the repuls.on of the spacers 3 and I the ' nterna 
pressure of the liquid crystal layer linearly vary respectively with respect to temperature variation in the 

use temperature range of the element. 
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SZmz+MzmtX'i ft k V ^ JSJRSrSftlfl" ft Z k *** 
fHBf C J: -> T v ^ * . 

[0081]**:. ft#^-^£+£lcLT5$tt£tt 

±1 5/zmiaT, BfBB«**4tfm»tLhl4 0/xm*ia 
J* X^-Hf<O^®S#5iI/mm2l;Lk2O0 0ffl 

51123 ilTV>ft. 

[0082]^. jjw^ttfiwawitt. 

P£7? y;WfcK'J"7— fc£»*»4>fcft *HWsVX Y 
£B^fc*£tf> flBWftJ:3£. 

-WBR. »l«*K*ft3l=Sr»«IEl|-Clft3&Witr. 

UEk n«(cx^—t*<jaK^i:^+*Cji^"C'# ft t 

V^$mS:S6#-fft. 

[0083] »vc. JJEfrifcC * Dfl*S*ifc*Jl* 
^fg^arSia^^-2 0- C<oaWlK*SLfc. uit l 
06£fflwCttB|W4. 06 ( a ) {igffif$<Dj£ B B B Si* 
=r?5:^1\ i««!Bt*iV^, 9"0-»tL< 
(i^T^ttSSKLT^ft. 06 (b) JififiTC^a 

IfctfWBJB-Cli. 9-3t>5Hfc**U fSM4ffM 

[ 0 0 8 4 ] $ t> fc, ±IE*&{^ i o fBK$*ifc?sfi* 
^^£2 0*CA>M0X:oS&W^K | St£. W 
Ts H7Sl^T»5it4. H7 (a) . H7 <b) . 
07(c) $r#SlLT, BTK. «atclMBM:fcJ: 

•ov^SJBB-fft. 

[0085] 9tf . 07(a) (**SS*WE3R 
T<±2 0°C) O^Cfcttft^f^^^K®** 
■T. i^Rffi-Cli. *&Ek. «M4«)fflRl. 2C 
*t1-ftE7J (tlT, «*14tf>rtBEfc*.it. ) k<0H?) 
E^tf^ffllA 1 ^ 2 1 , 2 izbih 0 . 

lift. x*<-*3tfEmzixx^i>. 

[0 0 8 6 ] 07 (b ) fc, 07 ( a ) WttfflKBWS 

&mm : ?z®mm.<?>±Mi.z&i& ttz t * 

B B a 14^I*lEA 5 tiJnfC^ft. 

[0087] ^mmmmiz^xn, x^-y-sn® 
wm^mn . o~ i o . o x i o- 5 ( i /k ) . ?g B B B 

«4^ B B 8W^Hr^l!tli7. oxio-mi/ 

k ) X'hh. tmzkhmi'nmAnft&nmtiiWL&ft 



=Fv>wmizmfth. 

I 0 0 88] 08 -S^SvE^TT'^- M B B B^r^ 

^ *^ ^^aseat'#ss.u f Kia $ ft ft *§-£^&b b b1 

4«0F*lEP i hX^-^SCOR^P rtiORI^iO— 0iJ 
$r*1\ ft. HHfcft^TJi. 0kg f/ 

cm*TJbft. Wt ls2 0 c C*^6 0-C£T-iDgffl<7)i£ 
flETar3rt.*»tt±. 0. Sksf/cra^HO. 7 
kg f /cm 2 H-COSH<OE^P5r*"f. HHL 1 
te. ?SB a B 14(cSnt»I.E^i-t-i)ovDiB B Bl4cortEP i 

*>#{affia^o^^--t3^R^p rk**-?. 

— tWR^PrfcUf^l. 

[0089] ±ieSJSSH^i>^t{±, jg B B Bl4coi*lE 

iHU^ktffcfrft. 1":$:*>*>» ^B B B*S^ti, a 
B B al 4 <?)F*lEk X^-"? 3 <T>W3£h Prfctiot^S 
EfcflKl/C^ft. 

[0090] ^W±#tcJfc^] L-C&b 3 ^ 0>rtE#± 

K»»tfta«IEH ( 2 0*C*^6 0*C) Ttt. X^-V 
3J4»tR»APrS:*1-ft. E«l$iT-TV> 

2> x^— t(i . fg B B H ii 4 ?vn\ h tfiX'Z e>%.5tl) p r 

tzioT^'7X««l , 2$:l*lfflJ*^ : ffL±(fC L E^ 
Stut«!B*«i*tS. 07(b) ic^-TJ; 

dC. x-/l^B7tcJ;oT0^$^ft^^B^k ® 

fmnmizm**. 

[ 0 0 9 1 ] 07 ( c ) fc, ^ B e B «S«^2-07 ( b ) 

■f. 07 (b) iZTFf X o (cSa^l.^?RB B B^i^^ S: 
881- ft k . ?Sb b b1 4 ff>ftEtf%&lz.*-9 3 coR^ 

^priitgjDi-ft. -r^*>. mmuzWiBBM4ii. a 

v xm. 1.2k x^-V 3 k t ^r* ? hWfc 

1-ft. :<o^, JgBll4ti, HWCi-jTJDOME^v^ 
##3rft i k^r< . ^*WC^-CW«fft . ^*k L 
T. WiB««*»<9PKBSiifc«^"Ct,. 07 (cUZOk 
$tlftiot. ^tTcWRSS (07 (a) ) tCRft. 

[0092] njfeco^® i vttmik ixwrnmo-f 

< 5 S:^. Ilv-ix^— f 1 50$rffl^?t*^^?SB B B R*# 
?<r>i§jmitlzm-&x^-V<v#M£Ml 4izml. 
® 1 5 1 5 1 <0flEk X^—f 1 5 0 

R3fc*fc*>UKR*iit1-. ftStc^ftkx^— ^1 5 0* { 

WL&mmmizm&x'Zi'. 

[00931 ZVZkli. 01 5K:t*S*iTV^6. ED 
. 9-tf)R*AtiiBK<o±*k k i> izg&lzm- 
U, ^ftiaSSrSi-ftk, Ot^oTL^o. ^.ftte. 
^^^x^— 9-*««i*>^«fiT ^ft - k 5:^1". £ 
MXh^fiSTSi. S«[SI±^?80^^Tv^ft?g7JW 
WPT+*»jMB4)^^<. H. ?S B B B )liOf*lE{iaS 
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Ut-b'cWz. IMUBMh. £->X. itRWCIi, tt 
ffliftSEiai* { «<. WflaiMEllS:** 

[0094] .IWJ; o lZlX\ *%Wn>W&X-\i. ^ 
-■*r3ff®&MZ]BfcZtiX\^h® r ). ffiKOSEMCJ: 

tz. £<3(-. JJERfltcav^jUEBHS2 0 , C-6 0 
*CfcU:#. *»BB#«0HlttS*KJ:*t{f. 0'C~8 5 
•COSJgEHtfc V if t> X^— f* s ji«St'§ $ £ t #4 

T" ffl V> & i fc >- — ^ t'y-i^ a V y^fAfflit 

14. ffJMriTWaHW-*ikt=J:5. 

[00 9 5] ttz, zv>&%. ■tiumnXb'yZtf&.l 
tz. 

[0096] &WMM0i&faN>tt*- Hti. H 

g^§iXi> I PS (In-plain switched) =£— H, TN 
H. STN (Super Twisted Nematic) ; fc— F. 3t 

^fc^y-vy-^-y^-F (NB 
^Lef^^y-vy-*^ (NW) <9 

if*? ^. ^ t eem-r c: t ^*-cS' ■£» o ^^-t«si: 

WLTIi. Xm&nBMVli. ±H3 0 Oil/mm 'fc 
L£#>\ *JU Ol/mm 2 *^^:/L2 0 0 01/mm2 

&<$r£fcU£j& { -»'C. WttS8Bi^)*e* IT 
0B4&BT* * . * fc » EJft« 2 0 0 0 ffl/m m* 



[0097] *HteO}gfi|X(5:. X^--t«0-a5t) L< 

A"fl>XSKfcV^. S^IBItfe)-tC0. 3kgf/c 
m^E^TlfELTV^'. Wit*. frtftfBJfc 
3*tti:if**afl:t6ii:tJ: , 5. 0. lkgf 
/cm ! Kl. 0kgf/cm 2 £T<D%-&*¥E(::<]: 

[0098] S^fclj. X^— t^tt^tftsria^tS 
, *mfccr>BBX-lP <*;l«OJ¥ S. fi-C'Sg LTV'* 

9d*«J±. *A0. lkgf/cm'Kl. 0kg 
effl?ht-(i, -lr;Hf ^jg B B B««0*l!l(c;ji^'Cl' : 5r< ^r-^ 
[0099] Xi-VWBb LT , *MS<7)»®t-{i. 

y&tf 'J . * u •> u ^ 'J -7— fk-^i^ 

•g-*t> L < 'J v- T o-f ft^ttC J: o X t H«KSE 

toioo] ttz*mmmmx\t. ±tmm^x 

mjm^LLtztK mz-lilMttkizVlfrhtc&ryXT 4 

mmx-hh. 

[0101] ttz. *$m?>B&XU. tfyxmfcZ® 

rx^v^ymm^m^tz a-s itftii, 

ui/uayTFTfflR. ztz&w,m&}i%m<n-K&x 
^B B rfkL^^y->y3ys^. s^tti. »Mr^7r- 

FT F D imfi&tckZMiHtT* t <-f-*Y»9*M 

[0102] ^/c. x^— *r*fty-7 4)\s9—oM% 
%cD&KmzBtfLlxm\ Z?M, Ztit>W<- 

ntft&X'hh. 

[0103] ( %WW&. 2)09 JiHiSO 2 IC^ 
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Afl 4 CfUT . «A 2 0 fc h 'J ? * 2 1 »b 

2 us. sKmzmmm&tti-zmft^ts®} 

X'h h . fflffi 2 0 14, v h 'J 7 X 2 1 

vS B B B 2 o W7Z2\ t nwwtwt* an 
[0104] znx o^m^^mM^m^m^X' 

*H*fe^®2{c^l»ft^^t®jSB B B ^*^{4, % 

COT'14. ffiffliaKKHl 0°CA^5 0'C£T'-b/l/J?#% 
b b bT -f xrw ffl3frCittJfJ»K«l 1 CCfrfc 3 5-c 

fc. w,ft z Fft®$i&&m2 2CDftmii. aiso© 
racK^«rB* fc »A«fl^a^»fi * Jtsa^ffiK 
Tmmft&nsz^x . 

i fc £4 OW^^MRSiKM 2 2#»fciU . 
[0105] 3Wt«<»D«!B2T{4aWMStt*^7^S 

mx-hh. TtTtyihVf^MtLx. r 
wr^TFTaswtt. iEi!)isisi*i^s^«ia7-cj 

y T F T36R, fi4«i£& fc* ffi*>#ffifc 4 0 HIMhS itfc 
^D^'JuyTFT^ 4fc. »K*W:*-FTFD 

Ctt*S*L4Z«KPI!T7T * 7v b y ^xSSlfc&fc' 
[0 106] y-ui/xtisB VTf4xri"i 9*-rx- 

{4. *y-7 <)V?-*Mm^f. y?$. 
&Zkl>i>l. TFT&fc'*«SftfcT:? 

nfy-hm&±.*?v-xm%k±.* i,L<<4<i*xt 

#3aH/CV*4S4h TFT»£«fc££»I&t4J:5 
iifctiO, *ayh9*K iSPa'P^JC^Itlt-. 3" 



,Ifc* ? T$l>. 

[0107] (5Stt"*WB!B3) 01 0(45dl<?we!B3tC 

SMH^Sfli , -fttfcOJgffi 2 TBS LfcS#«MftS 
?g B B B R*« I FfcPi^ffifi!c*fci». *4H4HKS! 

m&^m^za^x , xi— *o3¥tta { 'h$tm«fW 

■%wtz#)X'hh. zcoizth. m&?>Bmix'tem&£. 
m^x^^znmt frx-h-ifztf. ffi^F- 

|lte^'S3(':^S^i L ^HJfM?g B B B ^«^'t-(4. #1 
*»<oHJfi<OB!B2 4 9 **tt**«^— 

S. ^rfc, ffifflfiSKHfcJ4» a^T^PS-S^aX 

««j^a*3g»tttffl (^) -f4fc*offlaa«a 
a*»*L, &#isgfci4, aumssRf-s-ftfri^^ 

«*SdlS: tSMTf * fc > coffi®mmi§Jg.ZsMt h . 
ot, -RWfcli. «#iSSiEH(i. ffiffliSJKicH4 0 
t/S^SSEISfc^S. ^rfe. ^^^M^ B m 2 2 

<jofm<4. a-f^^i^sits?s B B B io^fcisi«i:'*> 

^ff?Jtl':4 0^i L mlE*$rfi^$^. « B B B fciS^ 
^ fc tffi#K5*S i fc £4 0K^^t4affiB B B« 2 2 

[0108] OT, *^SS<7)0*S3(r:^«.?S B B^*i 1 

[OlO9]01O(a),01O (b) , 010 
( c ) £#HaLT . WTlcm^ ; S:i B JK^-ftt':4 0 - ** 

[0110] jfrf , 010 ( a ) tcSiS (***fS^ffi 
■Ct42 0*C) cO^ttJftSfSH^^^^S:^ 

1, 2(:*«-6E* (OT> »M^)rtEi:»f*. ) fc 
eD»)E*jWHI*»fe 2W7XS« l , 2 tSn*> 
0. 9-34»£HiJf*iT^4. 
[01111010 (b)C. 010(a) ^SttJS 

ig$^r5 B B B ^m^^Sr^t-Cv^. iWRJBT 
t4, »c4 0?S B B B «rtEA^PtTo?,. l&kWM 

w>z^x\tx^-*r 3<r>mmm^n ■ o~ 1 o . 

0X10-M1/K). ?g B B a ^£Olli5?S^li(!47. 0 
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xio-' (i/K) , S^-?HJ?X2 i<nm%® 

g(;U^-^30^&&fcl^^ftWT-C*>4. t 
tz . vSb b b* 2 2 1 J3 W4&b b b 2 0 1 V h U ? 2 1 

3 mrM-frf-^ h >j ^ x 2 1 oBBStera 1 ^ a mbx- 

[ 0 1 1 2 ] H 1 1 (=. -3g*«EE^T70aUl*^* 

rtEP i iX^- 9" 3OKIS:&PrfcORH&O-0ls:7rc 
■f. ft. HHteftWCli. *«Ea*l- Okgf/cm 

2 -t-£>4,, ttz. mm ji2 0'c*^6 0'c^T'^Kao 

ffiflETfciir*-. IHMi, 0. 3kgf/cm'HO. 
7kgf/cm 2 latWffifflOE* P £*rf . - * 

H. 0. lkgf/cm ! K0. 9kgf/cm^E 
MEHCttWCt. 01 lfcRft&U-TOftttSr^-f 
.Ifc**:4aES*lT^4. 01 ltfc^T. ^& 

U -*MHL2{iX^— t3i;JobsE*-r^*)m 
fiSStS>)t 0 OX ^--t 3 <0R^ P r £*rf . fcTF. 
HfiflBW&fc 0 £0X^—9 3 tfOS^tr*^^— 9 3 

[0 1 1 3 J UeiSJgKBCfc^Tli, fSellrtEtx 
y^—fs oRJSfl p r t #S t **i h<nntiSS. t m 

rtEb X^--? 3 <?)%&J) P r i: fc J: o T*SvE£*fiji 
L/CU4. 

[0114] SSO±#^it^LT?S H B B lrtE* J ±#-r 
^ t x^-tf 3 ^Rffcfj P r li^t 4 # . 
SCfc(t-?.2 0 o C~6 0-CO«#ffl^EfflT'{i. 

-fit. jwi«2 2rtov*fc4Br"C*oRSMjP rfc* 

tztmz&&-?$>. isawt. 010 (b> to-rio 

[01153010(c) IC?Sb b b jbr^lTS^ 1 0 

(b) csufc*a^^^«a*"c , »afcftTS*fc 

WR&ntt. 010 ( b ) fc^rf J: a (cftflttlBaftA 

2tt. #5X»R1. 2kx^— 9•3i*<«^;:^gfi4L'5: 
3!> 5 ^biKtS-f4. Z<7)tiish. M B B 12 2{i. $0rC«J:oT 
iRSS££c \#mto 4 i * < . ^WWc^-KMW- 
4. *S£kLT. WSttfflbi^SatRiaS^:*^ 
i. 01 0 (c ) K^£ix4 J: ^ C, ^t7C^K® 
(01 0 (a) ) fcR*. 

101 161 tUfc. X^— 9-fc5ltt»tJBvv8rJ«ur 



*tm < % 0 . *<?5ttft«53S 1 1'4 . 
[ 0 1 1 7 ] ttz. jSft«*SH t OiajJESrfia 
OX:) S-CftTStfii. «IHM>JP*Tcli*H - * 
**. ^Oig^-Ct, 01 Ofcjjrf.kdfcX'*— 9"30R 
^PrCiot. $ Al 2 2 OJfAT c at-fcCS* 
its. tSiSo^^t't. ittMrtffttffttt. & 
a B B *^^(i. SMWrtEi:*^— tOK&fiPrfctc 
ioT^E(;Mtitt-4. 

[0118] J-XtOJ: olz. z*<-V3imQmiizEm 

gum?*. -ttn&m^-hhiimwmMZffiifcm 
w%#y xmLXhzmMinmik&m? t txmm 

^*1-4R»ffl^ B B B«^^2-ffi^4 i t 
4. 

[ 0 l 1 9 ] 4fc. SltSO?gB B B«^^$r^t4^ 

mzm. *ixi5>oRi«ffitTFT*^*»6«ES« 

*&-r4^k-r4Cli:^t>#x^ii4. 
[0120] 4/c$ t>(Cs iJER^tfev^TU. fflSE 
H$r0*C*^8 5'Cfc L^*\ jS B B B iOrtEi:X^— t 
3 mWM-ti Prt *«BPJSE L > *ti t>nm<±5J£tW L 

[0121] *ftmz^xmm%uyit:'iT-ifc 
7x'c<nmm.t Lxmm'mmx'^ixhi.o^^ 

7fi) ^ X*(C?RB B Bjg*%tW4 N C A P ( Neoatic-Cu 
rvi 1 inear-Al igned-Phase) BVltb 0 IZ . ji^ffl 
6£f4?gB B a +llS^^* i 3»:7C«g ; Kt L<«5iK 
/J^jSttt ^IJt 4 P N ( Pol ymer-Network ) Srffl 

^xi>mmzm& i !&x'h&. 

[ 0 1 2 2 ] ±I£^JS^®2 . 
KfrifS B B B «^S^«»$rSSiiAffit-J: 0«B«w 

wimfct foiktfmcomstmz&x ix t isiaio®)** 5 

f#£>ft4. 

[ 0 1 2 3 ] ±E*tt<0»JBl-3"Cli. -MO 
^JfMLTt*te^-CJ)4. =5rfc, TtTifiYV 
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mi if- HTF Dlc^asnSZJffFSr ?T < 7"v 
[0 1 24] *fc, ±IKISfe^®l~3t*{i. 

jra&tTC* & J: o WJMtLT t i ^. 
[0 1 25] 

$&m*zmtszttf'c*b. sec* r^r-f^v 

h 'J ?7g«i*> L < littiai£*«S63fc»fc:, tt«t> t< 
3yh5Xh. XIMlcttJ&BriK&ir 9*y* JgO&v^ 

[012614*:. wmHSIJSWM^Srftfft- 
SiMUEHrtC*iV^"C. Bfj£tf*§W>*'<— WEISS 

fim*>iaMMK>£» . -r%b*>W.&M<r>W-?xn\i t>-o£ 

[01 ] HS£c7)^K^i.?g B 3 B fci^^i50Brraiat'*) 
*. 

[02] llSStfO^SS 1 t^l>?S B H B fe^^<7)S3tIS0 
[03 ] ||*0»JBil (i«R6«Ufc«S*^t=fl6ffl5*«'* 

[01] 



[04] 7"<.— t<O5SeWS:^0T*4. 

[05] x^-V^ffimZWftthtzisbrMX'hv. 

[06 ] Hii<9J$Bl (c{& MSfl^- 

2 0- c<7)ffliizmitzt%<?>#mz3i B Afz>t&(?) 

[07 ] sasrajgiBi izi^m^^m^m^hA 
o • c ossosHtcas Ltzti fftimi mnt i fc 

*><7)0-C'J>!>. 

[08] Hife^JBKc^SJRfB^^^ttj^T. - 

P r t <0W^5r*-f ^7 7T$> h . 
[09] ||Jfec7)^2{c^S?g B B B ^*?-^Biffi0TS) 

[010] mt&%B3iz&if&m&$k^m : T-i l z}5^ 

[011] J(BfiO#]B3UfcttSfflJB****l=*iV* 

t-#iaat/Kja?fii.%&< 7 )?s B B B ii*iEP i fcx^— t 

WRJE* Prt OWfS £^rf ^7 7T&S . 

[012] fig^oaft«3S»^tl3lt4fiiM6JfflR* 
5:SiBJ-r 4 tzVXTffltb h . 

[013] «raW» B B «iifl^ltS 

[014] stto^JB i tzm-&)&ffl^tii&i&& 

i&fflrh 4 0 • C ^>mK^mticM L/c t § 

[015] usi^ffi i izm-z>ttM&inm£ , B mm : ? 
i , 2 : mm 

3 : 7^—9" 

4 : ffiM 
5,6: SOTES 
7 : 

2 2 : nwHtimmum 



[04] 




9 4 3 
i 
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[02] 



(c) 



(d) 



qWaiRF" 
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[011] 
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